Simple race games, played with dice and without choice of move, are known from antiquity. In the late 16th century, specific examples of this class of game emerged from Italy and spread rapidly into other countries of Europe. Pre-eminent was the Game of the Goose, which spawned thousands of variants over the succeeding centuries to the present day, including educational, polemical and promotional variants.
The Game of the Universe
The example of the game shown in Figure 1 is in the present author's collection. The engraved game sheet is of large format (38 x 53 cm to the plate mark) and bears in the centre a dedication to the Duc de Villemor 2 signed E Vouillemont and dated 1661. However, this example, like the example in the Bibliothque nationale de France, has an addition in the upper right corner, giving the imprint of A [ntoine] de Fer at the Sphere Royale in Paris, with the date of 1671, but the example reproduced by Girard and Quétel 3 does not, indicating that it is from the first publication by Vouillemont in 1661.
In the lower right corner, Vouillemont also claims authorship as follows: 'Le tout Gravé et mis au jour par Estienne Vouillemont Graveur Ordinaire du Roy, pour les Cartes Geographiques et Plans de Villes et autres Tailles douces'. [All engraved and published by Estienne Vouillemont, engraver in the service of the King for geographical maps and town plans and other copper engravings]. He is also noteworthy for having produced in 1659 Duval's Jeu de France, which, like Duval's earlier Jeu du monde, has the 63 spaces associated with Goose; however, the Universe game ends at space 70 and has no connection with the numerology of Goose. Nevertheless, all these games 4 share with Goose the typical inward spiral track and the basic rules, though they do not have a regular sequence of goose-like favourable spaces.
The playing track
The 'explanation' of the game in the upper right corner says that it contains the four elements, the seven planets, the figures of the Northern constellations, the twelve signs of the zodiac, the old and new Southern stars and the three last 'upper heavens'. Some details of the track, taken from the example reproduced by Girard and Quétel, are shown in Figure 2a .
The track begins with the four elements: Earth, Water, Air, and Fire, in a band labelled 'ELEMENS'. Then come the heavenly bodies: Moon, Mercury, Venus, Sun, Mars, Jupiter, Saturn in order of their periods of apparent rotation round the Earth, in a band labelled 'PLANETTES' [sic] .
Next are the stars, first as the Firmament at space 12, then 19 spaces featuring the Northern constellations; next, the 12 Zodiacal constellations; and finally 24 spaces for the Southern constellations. Several spaces show two or even three constellations. The total of 69 constellations is to be compared with the 46 in the full edition of Tycho's Star Atlas, which however did not include the four southernmost constellations of Ptolemy's Almagest, namely Lupus, Ara, Corona Australis and Piscis Austrinus. All of Ptolemy's constellations are included in the game, though Serpens is included only by implication, in the figure of Serpentarius (now Ophiuchus) at space 22. The additional constellations are some but not all of those attributed to Petrus Plancius. The Magellanic Cloud is also included. It is not known what source or sources Vouillemont used in compiling his list of constellations, many now obsolete, nor what was the source of his iconography. Table 1 lists the constellations as inscribed on the game, with their Latin equivalents.
The last three spaces of the track represent the primum mobile, the Crystalline Heaven and (the winning space) the Empyrean Heaven. The Sphere at the centre of the game
In the centre of the game is depicted a multi-layered sphere (Figure 3 ) labelled (in French): the arrangement of the World according to Ptolemy' showing the Earth at the centre. Between the Earth and the spheres of the heavenly bodies, each labelled with its period of apparent rotation in days, is a three-layered model of the atmosphere (see next section).
On the outside are the spheres of the heavens. The outermost is the Empyrean Heaven, inscribed 'full of glory and of light' and regarded as the abode of God and the Elect. Next comes the Primum Mobile 5 , inscribed: '1 Mobile faict son cours en 24 Heures', then the Secundum Mobile inscribed '2 mobile en 3434 ans', then the Crystalline Heaven, in reference to the 'waters. . . above the firmament' in Genesis 1:7, and inscribed 'ciel cristallin en 1717 ans'. Finally, there is the Firmament of the fixed stars.
The Ptolemaic sphere is further discussed below.
The three-layer model of the atmosphere
The three-layer model of the atmosphere is shown at space 3, labelled 'the three regions of the air'. This was a standard model in the Natural Philosophy of the time 6 :
[The Aire] is deuided of the naturall Philosophers into three Regions, that is to say, the highest Region, the Middle Region, and the lowest Region, which highest Region being turned about by the fire, is thereby made the hotter, wherein all fierie impressions are bredde, as lightnings, fire drakes, blazing starres and such like.
The middle Region is extreame cold by contra opposition by reason that it is placed in the midst betwixt two hotte Regions, and therefore in this Region are bred all cold watry impressions, as frost, snow, ice, haile, and such like.
The lowest Region is hotte by the reflexe of the sunne, whose beames first striking the earth, doe rebound backe againe to that Region, wherein are bred cloudes, dewes, raynes, and such like moderate watry impressions.
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The Game of the Sphere or of the Universe 
The rules of the game
The rules of the game are inscribed in the four corners of the game, set out below in a free translation 8 . At the top right are the general laws for playing the game. The rules for particular spaces are in the remaining corners: in what follows, these have been grouped according to the kind of knowledge involved. 
General laws
The game is 'from the Earth to the Empyrean Heaven', on reaching which the player wins the game and all the [stakes] placed on it. The game is played with two ordinary dice, by two, three, four, five or six players. They throw in turn for start and each has a marker which is advanced according to the throw. The game is to be played for agreed stakes of 'a double, a sol, a teston or a pistole' 9 . Initially, each player puts one stake in the middle of the game for the profit of the winner. To win, the player must reach the Empyrean Heaven exactly -excess points are counted backwards. All payments to the game are of the same value as the agreed stake. If a player is hit by another, he pays the agreed stake and they change places.
These General Laws are entirely consistent with the Game of the Goose. 
Rules involving Biblical knowledge

Rules involving Natural Philosophy
Space 8, the Sun: advance by four times the throw on your dice, in recognition of the four seasons that this star produces. Space 68, the Primum Mobile: not being able to keep up with such rapid motion, go back to the Peacock, space 65. [The rings on the peacock's tail classically represent the stars of the Firmament].
Rules not involving a specific knowledge system
Space 59, the Turkey-Cock (Coq D'Inde): pay, and wait to eat of it until another wanting his share comes to take your place. Space 64, the Southern Triangle: if you throw three points at the first throw, you will have the privilege of winning the Game at once, without doing the rest.
The combination of knowledge systems in the Universe game
The combination of knowledge systems evident in these rules is intriguing: Biblical knowledge, Astrology, Classical Mythology and Natural Philosophy all have equal place with the common-sense desire to share in eating a turkey! There is a high degree of logical connection within rules: the moves and penalties are not arbitrary but reflect the symbolic meaning of the space concerned. Mostly, each rule operates within one of these knowledge systems -but the rule at Space 68 regarding the Primum Mobile combines ideas from two systems. The idea of failure to keep up with the rapid motion of this sphere comes from the geocentric model in which the sphere is responsible for the 24-hour rotations apparent from a 'stationary' Earth. But the consequence of this failure is going back to the Peacock, which symbolically represents the stars of the Firmament, in Greek myth.
Discussion
Vouillemont's suggestions for further reading
The only definite clues we have to Vouillemont's sources are the suggestions for further reading that end the text on the game sheet: 'Sacro Bosco, and Clavius, or Boulanger'.
Johannes de Sacrobosco (c. 1195 Sacrobosco (c. -c. 1256 ) was a scholar, monk and astronomer who taught at the University of Paris. His contribution to astronomy is the Tractatus de Sphaera (On the Sphere of the World) issued in 1230, where he describes the Ptolemaic universe. This was an influential book for several centuries and was standard knowledge for educated persons interested in astronomy even in Vouillemont's time.
Christopher Clavius (1538 -1612) was a highly respected German Jesuit mathematician and astronomer, noted for his work on the calendar and whose text books on astronomy remained influential long after his death, even though he was a firm exponent of the geocentric system.
The third reference is presumably to Jean Boulanger's Traité de la sphere et son usage, which from the title would appear to be a work mainly about the use of the terrestrial globe.
It seems clear, if these sources are representative, that Vouillemont's world view was strictly geocentric.
The scientific context of the Universe game
It is instructive to compare the dates of various astronomers with the date of the Universe game, 1661: Ptolemy AD 90-168; Tycho Brahe 1546-1601, Copernicus 1473-1543, Galileo 1564-1642. Yet, the influence of Copernicus and Galileo is wholly absent. The game is firmly geocentric. Not until 1686 was the heliocentric system brought to popular attention in France by Bernard le Bovier de Fontenelle's Entretiens sur la pluralité des mondes.
How far is the game 'according to Tycho Brahe' ? Tycho advocated a geo-heliocentric system in which the five then known planets orbit the sun, while the sun and the moon orbit the earth. This model, while not requiring the massive Earth to rotate, dealt with some of the problems later emphasized by Galileo's telescope, such as the plain fact that Venus orbits the sun.
There is no positive evidence on the face of the game that the Tychonic system was in the designer's contemplation. The negative evidence is the prominence given to the spherical geocentric model, labelled 'la disposition du Monde suivant Ptolomee'. This 'arrangement' is itself a medieval construct 10 , rather than something taken directly from Ptolemy, who dealt with each planet separately, rather than assembling their spheres into a unified 'system'. An example of such a system is that shown in Figure 5 The 'Secundum Mobile' was certainly a term familiar to Tycho Brahe, though he regarded it as a domain extending from the Earth as far as Saturn, rather than as a distinct 'onion skin' layer. He describes it thus 11 : the space of the Secundum Mobile [extends] as far as the extreme distance of Saturn from the Earth. In this enormously vast interval, seven planets perform incessantly their wonderful and almost divine periodic motions; so that I can say nothing about that immense distance of the Eighth Sphere, which is beyond doubt greater by far than that of Saturn at his furthest point.
It is apparent that Vouillemont did not derive his conception of the Secundum Mobile from Tycho Brahe.
A likely source for Vouillemont's sphere can however be found elsewhere: in the 1653 edition of Boisseur's Tresor des Cartes Geographiques 12 , in which Sphere 9 having a period of 1717 years corrects for the supposed 'trepidation' of the precession of the ecliptic 13 , while Sphere 10 having a period of 3434 years corrects for the changing obliquity of the ecliptic. trology, Classical Mythology and Natural Philosophy -as well as commonsense -suggests that Vouillemont regarded all these strands as of importance in the understanding of the heavens. He gives no particular prominence to any one strand.
Instead, the logical connections between one space and another are highlighted in a way that piques the imagination and aids the memory in later recall. Indeed, this feature of thematic spiral race games is the key to their continuing usefulness as educational tools.
Of these logical connections, the rule for the Primum Mobile [not being able to keep up with such rapid motion, go back to the Peacock, space 65] is the most striking, revealing a knowledge of Natural Philosophy that would not have been common, and indicating a willingness to combine this with classical mythology in a way that is both amusing and compelling even today.
The Biblical references are treated with no special reverence, though certainly without disrespect. The most overt sense of religion comes from the structuring of the game as leading 'from the Earth to the Empyrean heaven'; with the underlying idea of progress of the soul that illuminates the parent Goose game. Perhaps a sub-title for the game could be: a plain man's guide to the heavens!
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